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by postmenopausal women. QUS was compared to the dual X-ray ab-
sorptiometry(DXA)asthemostfrequentlyusedmethodofmeasurement. 1 AlfriedKruppvonBohlenand
HalbachFoundation,Institute Methods: According to the recommendations for rapid economic HTA
a comprehensive literature search was conducted. Data of identified for Medical Management,
and relevant publications have been extracted in form of a qualitative UniversityofDuisburg-Essen,
Essen, Germany and quantitative information synthesis. The authors calculated incre-
mental cost-effectiveness ratios for different screening procedures: (1)
one-step proceeding comparing QUS with DXA, (2) two-step proceeding
starting with QUS followed by DXA in pathologic cases.
Results: An additional case diagnosed by DXA in a one-step proceeding
rises additional costs of about 1,000 EURO. A two-step proceeding with
QUS is cost-effective as long as the costs of one QUS examination are
lower than 31%-51% of the costs of one DXA examination.
Discussion: All considered studies showed methodological limitations.
None of them included long term effects like avoided bone fractures.
Considering long-term effects probably would change the results. Due
totheweaknessofdatanoconcludingjudgementaboutthecost-effect-
iveness of QUS can be given.
Zusammenfassung
Zielsetzung: Im Auftrag des DAHTA@DIMDI wurde ein ökonomischer
Kurz-HTA mit dem Ziel durchgeführt, die Kosten-Effektivität der quanti-
tativenUltraschalluntersuchung(QUS)fürdieEinschätzungdesFraktur-
risikos aufgrund von Osteoporose und konsekutiv zur Vermeidung von
Frakturen zu bestimmen. Studienpopulation waren Frauen im postme-
nopausalen Alter, als Vergleichstechnologie wurde die duale X-ray Ab-
sorptiometrie (DXA) als am häufigsten angewandte Messmethode her-
angezogen.
Methoden: Nach den Vorgaben zur Durchführung ökonomischer Kurz-
HTAs wurde eine ausführliche Literaturrecherche durchgeführt. Die
Daten aus den identifizierten und als relevant befundenen Studien
wurden in einer qualitativen und quantitativen Informationssynthese
zusammengeführt. Aus den gewonnenen Daten konnten von den Auto-
ren inkrementelle Kosten-Effektivitäts-Relationen für verschiedene
Screening-Strategienberechnetwerden:(1)EinsatzdesQUSalsalleinige
Untersuchung im Vergleich zur DXA als alleinige Untersuchung (einstu-
figes Vorgehen), (2) zweistufiges Vorgehen mit QUS als erster Untersu-
chung und DXA bei pathologischen Befunden im QUS.
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Short Report OPEN ACCESSErgebnisse: In einem einstufigen Verfahren kostet jeder mit der DXA
zusätzlichdiagnostizierteFallzusätzlichetwa1,000EURO.Einzweistu-
figes Verfahren ist als kosten-effektiv zu bewerten, wenn die Kosten
einer QUS Untersuchung weniger als 31%-51% der Kosten einer DXA
Untersuchung betragen.
Diskussion: Alle Studien zeigten starke methodische Schwächen, ins-
besondere berücksichtigte keine der Studien Langzeiteffekte. Die Be-
rücksichtigung von Langzeiteffekten, wie z.B. vermiedene Frakturen
dürfte zu einer Veränderung der Ergebnisse führen. Aufgrund der
schwachen Datenlage kann keine abschließende Beurteilung des QUS
als diagnostisches Instrument gegeben werden.
Objective
The German Agency for Health Technology Assessment
(DAHTA) at the German Institute for Medical Documenta-
tion and Information (DIMDI) commissions research pro-
jects for Health Technology Assessment (HTA) based on
the legal order to built up an information system for the
evaluation of medical technology. The authors were en-
gaged to conduct a rapid economic HTA to assess the
cost-effectiveness of Quantitative Ultrasound (QUS) as a
technique for screening the fracture risk due to osteo-
porosis and consecutive preventing fractures [1]. The
rapid economic HTA was conducted according to the
German methodological recommendations for health
economic short HTA [2]. Information synthesis is based
on a systematic literature search and subsequently on
extracting cost data out of the identified literature.
Osteoporosisisadiseasethatmainlyconcernspostmeno-
pausal women and may increase fracture risk [3]. The
risk for osteoporosis and fractures is age dependent.
Nearly 50% of women in the age over 70 years show os-
teoporotic alterations [4]. Fractures due to osteoporosis
cause costs, reduce quality of life and may lead to death.
Mainfracturelocalisationsarefoundatthedistalforearm,
spine and femoral neck. The annual incidence rate of
fractures of the femoral neck for women is about 291
per 100,000 inhabitants [5]. Factors associated with a
increasedriskforosteoporosisareage,postmenopause,
smoking, lack of physical exercise, nutrition, low body
weight, positive family history, alcohol abuse, and medi-
cation. The causal interdependence of the mentioned
risk factors with the development of osteoporosis are
partially not validated.
Osteoporosis can be treated (among others) by calcium
and Vitamin D in combination with biphosphonates and
therapy with raloxifen [6], [7].
The diagnosis of osteoporosis covers clinical parameters
and the measurement of bone mineral density (BMD).
Severaltechniquesforthedeterminationofbonemineral
density are described in the literature. The dual x-ray ab-
sorptiometry (further DXA) is at present the most fre-
quently used method of measurement. Furthermore the
peripheralquantitativecomputedtomography(pQCT)and
the quantitative computed tomography (QCT) are of rele-
vance. Increasingly the Quantitative Ultrasound (further
QUS) is becoming important as it is an easily and quickly
feasible technique [8], [9].
In Germany QUS examinations are not covered by the
statutory health insurance fund and have to be financed
out of pocket by the patients.
Three main proceedings do exist: (1) DXA might be used
as a screening technology alone, (2) QUS might be used
as a screening technology alone, (3) two step strategy
with QUS as a first step followed by DXA as a second step
for women with a pathological QUS examination.
Study Question
Aim of the rapid health economic HTA was to evaluate
the cost-effectiveness of different proceedings for the
application of QUS compared to DXA as a technique for
screening of osteoporotic fracture risk and subsequently
for the prevention of osteoporotic fractures in postmeno-
pausal women.
Methods
To assess the cost-effectiveness of QUS as a technique
for screening of fracture risk due to osteoporosis a com-
prehensive literature search was performed in the med-
ical and economical literature databases Medline, Em-
base and Econlit. Table 1 presents the used search
strategy.
The HTA databases DARE (Database of Abstracts of Re-
views of Effectiveness), NHS (Economic Evaluation
Database), HTA (Health Technology Assessment) as well
as the Cochrane library were searched for relevant HTA
reports and reviews. Internet pages of 17 international
HTA-institutionswerevisitedandsearchedforreferences
to relevant HTA-reports.
No restrictions were made in respect to publication lan-
guage and publication date. The literature search was
performed in November 2001.
Following a data extraction, qualitative and quantitative
information was consolidated in form of tables.
Relevant qualitative characteristics have been author,
year, country, type of evaluation and study population,
quantitative characteristics have been the main medical
effects and economic parameters.
In addition the authors calculated the incremental cost-
effectiveness for the different proceedings: of a two-step
proceeding compared to a one-step proceeding (DXA
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Aidelsburger et al.: Cost-effectiveness of quantitative ...Table 1: Search strategy used for the literature search in Medline, Embase and Econlit
alone) as well as a comparison of the one step proceed-
ings QUS alone vs. DXA alone.
Theconsideredstudiesreportedthecostsofbonemineral
densitymeasurementsindifferentcurrencies.Acurrency
conversion to EURO was done according to the recom-
mendations for german HTA reports [10] by the purchas-




(number: 22), they did not deal with the costs of QUS or
osteoporosis as a target diagnosis (number: 38), the
results of the studies have not been available at the time
of the literature search.
Four of the remaining five publications dealt with the
question of the cost-effectiveness of QUS as a screening
instrumentinatwo-stepproceeding[11],[12],[13],[14].
One publication was the summary of a HTA report con-
cerningtheeffectivenessofosteodensitometryandgave
some information about costs of DXA and QUS. Costs
have not been set in relation to the medical effects [15].
For this reason this study was not considered in the fur-
ther calculations.
Allfivepublicationshadlimitationsinregardtomethods,
especially in the consideration of relevant cost param-
eters.JustLangtonetal.(1997[12]and1999[13])gave
information about cost types included, namely obsoles-
cence of device, personnel costs and costs due to trans-
port. Due to methodological weaknesses of the studies




ing three in Great Britain. Study population of the study
of Langton et al. (1997) have been women in the age of
60 to 69 years [12], of the study of Langton et al. (1999)
women between the age of 50 to 54 years [13]. The re-
maining two studies had an age range from 50 to 80
years [14] and 44 to 80 years [11]. None of the studies
reported the cost-effectiveness of a one-step proceeding
with QUS compared to one-step DXA. However, data of
the studies of Langton et al. (1997 [12] and 1999 [13])
and Sim et al. (2000) [14] allowed to calculate the cost-
effectivenessofthetwotechniquesinaonestepproceed-
ing. Results of this calculation are presented in Table 3.
AccordingtothestudiesofLangtonetal.(1997)[12]and
Sim et al. (2000) [14], approximately additional 1,000
EURO are necessary per additional identified case of os-
teoporosis diagnosed by one-step DXA compared to one-
step QUS. The high costs resulting of the data of Langton
et al. (1999) [13] are due to the low prevalence in
younger women. It also has to be considered that QUS
will rise more false positive cases that subsequently will
get a costly treatment. These false positive cases will
potentially be identified in a two-step proceeding with
DXA as a second test.
Thecost-effectivenessofatwo-stepproceedingcompared
toaone-stepproceedingdependsontherelationofcosts
of QUS to the costs of DXA. In all four studies a cut-off-
point could be calculated, that tells under what level an
examination with QUS in a two-step screening procedure
ismorecost-effectivecomparedtoaone-stepproceeding
with DXA. Depending on the considered study a two-step




in a two-step proceeding.
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Table 3: Calculation of the incremental cost-effectiveness ratio of one-step proceedings
Table 4: Calculation of a monetary cut-off point in a two-step proceeding
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A main limitation of the results is seen in the lack of ex-
planatory power of the obtained study results in the con-
text of the German health care system. So far screening
for osteoporosis is not conducted in Germany by default
of a valid screening instrument. It is to mention that the
results of DXA and QUS examinations are hardly compar-
able. DXA measures bone density, but it is not proved
which entity of bone is measured with QUS. Costs due to
a QUS examination are not reimbursed by the statutory
health insurance fund and have to be financed out of
pocketbythepatients.Asnovalidinformationwasfound
in the literature concerning costs of a QUS or DXA exam-
ination in Germany we recommend to assess German
cost data and perform adjusted calculations.
As pointed out above due to the methodological limita-
tions the evidence of the studies is restricted decisively.
Limitationsareseenintheinsuffientlyperformeddescrip-
tion of quantities and prices for the calculation of costs.
No study sufficiently discussed the own study results or
potential limitations of the study. No study performed a
sufficient sensitivity analysis.
Thetimehorizonofconsideredstudieswaslimitedtothe
end point of diagnosis of osteoporosis. False positive
results will lead to the application of a unnecessary and
costly treatment, false negative will not reduce the frac-
ture risk and associated costs. For this reason the long-
term outcomes of a diagnosed case of osteoporosis in
regard to fracture risk, avoided death and improvement
of quality of life as much as the costs of a treatment of
osteoporosis and treatment of fractures are of special
interest. Because of the short time horizon none of the
studiesincludedtheselongtimeoutcomes.Thereforethe
scientificevidenceoftheresultsofallconsideredstudies
is strongly limited. Decision analytic models that analyse
long-term outcomes do exist in the literature [e.g. [16],






the cost-effectiveness of QUS as a first step of a two-step
proceeding(QUSfollowedbyDXAincaseofapathological
result) or as a one-step proceeding (QUS alone) can be
given.
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